Science developed only when men began to restrain themselves not to ask general questions, such as: What is matter made of? How was the Universe created? What is the essence of life? They asked limited questions, such as: How does an object fall? How does water flow in a tube? etc. Instead of asking general questions and receiving limited answers, they asked limited questions and found general answers.
VFW, Physics in the Twentieth Century,"The Significance of Science" Io stimo più il trovar un vero, benchè di cosa leggiera, ch'l disputar lungamente delle massime questioni senza conseguir verità nissuna.
I attach more value to finding a fact, even about the slightest thing, than to lengthy disputations about the Greatest Questions that fail to lead to any truth whatever.
Balance grandeur and sweep of the Great Questions with our prospects for answering them Unimagined progress may flow from small questions
Measuring conductivity of atmosphere, Hess discovered cosmic radiation America's Best . . . a top ten list
The questions scientists are tackling now are a lot narrower than those that were being asked 100 years ago.
As John Horgan pointed out in his controversial 1997 best seller The End of Science, we've already made most of the fundamental discoveries: that the blueprint for most living things is carried in a molecule called DNA; that the universe began with a Big Bang; that atoms are made of protons, electrons and neutrons; that evolution proceeds by natural selection.
Michael D. Lemonick, Time, September 10, 2001 List of "Greatest Puzzles" Changes with Time "Metaphysical" questions become scientific . . . PNAS 97, 28-31 (2000) proclaim the end of reductionism ("the science of the past"), which they identify with particle physics, and the triumph of emergent behavior, the study of complex adaptive systems ("the physics of the next century").
£
Emergent: not simply derived from L; governed by "higher organizing principles" (perhaps universal), relatively independent of the fundamental theory £ Is Nature simple or complex? Which aspects will have beautiful "simple" explanations and which will remain complicated?
£ Are Nature's Laws the same at all times & places?
£ Can one theoretical structure account for "everything," or should we be content with partial theories useful in different domains?
Exercise.
Explain in a paragraph or two how your current research project relates to Great Questions about Nature or is otherwise irresistibly fascinating.
Be prepared to present your answer to a science writer at a SSI social event.
A Decade of Discovery Past . . . This is one of the deepest questions humans have ever pursued, and it is coming within the reach of particle physics.
The agent of electroweak symmetry breaking represents a novel fundamental interaction at an energy of a few hundred GeV.
We do not know the nature of the new force. £ What is CP violation trying to tell us?
£ Neutrino oscillations give us another take, might hold a key to the matter excess in the universe.
All fermion masses and mixings mean new physics
£ Will new kinds of matter help us see the pattern? sterile neutrinos, superpartners, dark matter . . .
Many extensions to EW theory entail dark matter candidates.
Supersymmetry is highly developed, and has several important consequences: Natural to neglect gravity in particle physics
Gravity follows Newtonian force law down to ∼ < 1 mm (few meV) Relative Strength ε G But gravity is not always negligible . . .
At the minimum,
contributes field-independent vacuum energy density
Adding vacuum energy density vac ⇔ adding cosmological constant Λ to Einstein's equation But
MISMATCH BY 54 ORDERS OR MAGNITUDE
A chronic dull headache for thirty years . . .
Why is empty space so nearly massless?
Evidence that vacuum energy is present . . .
. . . recasts the old problem and gives us properties to measure
How to separate EW, higher scales?
Traditional: change electroweak theory to understand
To resolve the hierarchy problem: extend the standard model 
